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DETAILED DESCRIPTION OF THE INVENTION (EXCERPT) 



[0008] On the surface of a wafer 10 to be ground, a 
semiconductor circuit is fabricated in advance. As shown in 
Fig. 2, a protective tape 12 is applied to the surface of the 
wafer 10 to protect the circuit on the surface of the 
wafer 10. The wafer 10 is fixed onto a vacuum fastening 
table via the protective tape 12 by sucking. The protective 
tape 12 is formed of a resin, and has an adhesive of a 
ultraviolet (UV) -curable type coated on its surface. The 
wafer 10 fixed on the table is ground. 

[0009] In the grinding step, the back face of . the 
wafer 10 is ground using a grinding tool 18, as shown in 
Fig. 3, to thin the wafer 10 to a predetermined thickness. 
Specifically, the grinding is carried out by moving the 
grinding tool 18 rotated, in the directions XI and X2 in the 
drawing, while feeding a grinding fluid, which leads to the 
wafer 10 having the predetermined thickness. 
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[0010] At the end of the grinding step, the protective 
tape 12 is removed from the wafer 10. The wafer is then 
affixed to a dicing tape 20 spread over a wafer frame 14 so 
that the circuit-fabricated surface of the wafer is turned 
up, as shown in Fig. 4. The dicing tape 20 is formed of a 
resin, and has an adhesive coated on its surface. The 
wafer 10 affixed to the dicing tape 20 is diced. 



[0031] In the frame-attaching step (step S22), a 
wafer 30 having a protective tape 32 affixed thereto is 
affixed to a dicing tape 36 attached to a wafer frame 34. 
The dicing tape 36 is affixed over the wafer frame in 
advance, and has an adhesive-coated surface on which the 
wafer 30 is to be affixed. The dicing tape 36 is formed of, 
for example, a polyethylene tape, on which an adhesive is 
coated. The tape has a thickness of about 70 micrometers, 
and the adhesive has a thickness of about 20 micrometers. By 
the adhesive, the wafer 30 is affixed to the dicing tape 36 
via the protective tape 32. In other words, the protective 
tape 32 is affixed to the wafer 30 and the dicing tape 36. 
Thus, in this condition, the surface (the circuit-fabricated 
surface) of the wafer 30 is protected by the protective 
tape 32, and the back face of the wafer 30 is oriented 
upward. As described above, after the attachment of the 
wafer 30 to the wafer frame 34, the grinding step (step S24) 
is carried out. 

[0032] Fig. 9 is an illustration of the grinding step, 
in the grinding step (step S24), the wafer frame 34 to which 
the wafer 30 is attached is placed on a vacuum fastening 
table (which is shown by the chain line in the drawing). The 
vacuum fastening table has a larger size than the wafer 
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frame 34, and the entire face of the dicing tape 32 is fixed 
onto the vacuum fastening table by sucking effect. 
Accordingly, the wafer 30 affixed to the dicing table 32 is 
also fixed on the vacuum fastening table. Consequently, the 
entire face of the wafer 30 is supported on the vacuum 
fastening table, and is thus stably supported on a plane. As 
the vacuum fastening table is larger than the wafer frame 34, 
the wafer frame 34 is also stably supported on the vacuum 
fastening table. As a result, the wafer 30 fixed on the 
vacuum fastening table can be stably ground. 

[0033] The wafer 30 having been fixed on the vacuum 
fastening table is ground. Specifically, the wafer 30 is 
ground at the back face by the grinding tool 38 (for example, 
a diamond wheel), to have a reduced thickness. In this 
embodiment, the thickness of the wafer of about 
600 micrometers can be reduced to about 50 micrometers. In 
the embodiment, the wafer 30 is fixed on the vacuum fastening 
table via the protective tape 32 and the dicing tape 36. The 
layers of adhesive coated to the protective tape 32 and the 
dicing tape 36 also stand between the wafer 30 and the vacuum 
fastening table. Accordingly, the protective tape 32, the 
dicing tape 36 and the layers of adhesive play a role of 
cushion, to disperse and relax local depressing force due to 
the grinding tool 38. This makes it possible for the 
wafer 30 to be ground to have a thickness of about 
50 micrometers, whereas the prior art could only grind a 
wafer to a smallest thickness of about 200 micrometers. 



[0037] in this embodiment, the dicing location (1 
scribing line) is identified from the back side of the 
wafer 30 by use of infrared radiation. When the wafer 
irradiated with infrared radiation, a mark of aluminum 
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on the scribing line reflects the infrared radiation. By 
picking up the image of the reflected radiation with an 
infrared camera 40, it is possible to identify the scribing 
line from the back side of the wafer 30. Accordingly, the 
requirement of turning over the wafer 30 between the grinding 
step and the dicing step is eliminated, and the problem of 
the wafer 30 being cracked at the handling thereof is 
resolved, resulting in the simplification of a production 
process . 

[0038] Once the location of the scribing line is 
identified, as described above, a dicing saw 42 is driven and 
moved along the dicing line, as shown in Fig. 11. 
Accordingly, the wafer 30 is diced to be divided into a 
plurality of semiconductor chips 30A. In this dicing step, 
the wafer 30 is fully divided into chips. in other words, 
so-called full-dicing is achieved. 



[0042] [Effect of the Invention] According to the 
invention of claim 1, a depressing force locally imposed on a 
wafer during the grinding thereof is absorbed and reduced by 
the protective tape and the dicing tape, cracks in the wafer 
during the grinding is effectively prevented, and the wafer 
can be ground to a smaller thickness than that which is 
conventionally feasible. Once the grinding step is finished, 
the wafer is diced while being affixed to a dicing tape and, 
accordingly, the dicing step can be performed without peeling 
the dicing tape and a protective tape from the wafer after 
the grinding having a small thickness. On this account, the 
generation of cracks resulting from the warping of the wafer 
having a small thickness is prevented. Thus, the cracking of 
the wafer due to the handling at the step of grinding and 
between the grinding step and the dicing step can be 
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effectively inhibited. Consequently, it becomes possible to 
produce a semiconductor device in high yield and throughput. 



- 5 - 



( 9.) 




(19) H*PBW«F/r C J P> ' (12) flf ^ ( A) (IDtttttiiSi&tMM ' 

#P?i§2000-306875 

(P 2000-30687 5 A) 

(WAffln y-fiiwiiR 2 a (2000. 11. 2) 



(51) Int. CI. »giJ3E# 
H01L 21/304 631 
21/68 



F I 7-7:3- K (##) 

H01L 21/304 631 5F031 

21/68 N 

T 

E 



MM* Mf3R3i©»5 OL (±91) 



(21)fflBI#^ _«B¥11-115402 


(71) ffiMA 


000005223 












(22)tBHB ¥/fcll¥4£22B (1999.4.22) 




W^JIimiH^m^lEE±/jNffl 


*4TS 1# 






1^ 






(71)ffl«A 


000237617 
















■'«*]»'# B # rff itS® #BT 2 T § 1 844# 2 




(72)58« 


OjBB ft 








#£U 1 1 JR J 1 1 HfSTt?^ JSC E±/Jn ffl 


t4Tll# 












(74) ftlA 


100070150 




















(54) l%m<D&m **#»«<0«ift*fe 



(57) mm 

2*^bTliD.#tf* Uf7^S2 2) . ^ 

4) . ^-»^x-^"3 6 l;^i-A3 OA* 

B£ 9 # 6 nfcttffi*C»> x - A 3 0 £ 7 ;U *V > ^ L 
T**#S«*»firr« Uf -^S 2 6) o 













/-S24 


| BTB'JXH j 




/- SZ6 


j ^vvns | 









( 2 ) 

1 

urnm i ] iHi(ft3i«»j**nfcsRiBtttM©K*ffl!j 

JIME£x— A«fc Dg<D^tH5x-A7 lx— A^Ht: 
ttttT.' SdlB^x-AOWlB^PB'J-rsWB'JXSi. 

wiHWftixa««i*7 wia^-f ->>^-^tc 
afiH^i— o <bntctti&T\ mjte^ x— Aft 

^x@t, 

-AfcteDttttSn, ffff2^->>^Xg^T^{CHfi§B 20 

-g- tf d £ ft ttr*£ f s © KiS^S. 

[1**913 3 »*9il*fctt2E«©*i»#8«<Z)« 

«|&IWb, *®Klt3tK:*^#^ ->>^ififtf8l& 
-T & £ t ft#m 

[MM 4 ] is*?! i 3 <d o % ^-rti^-mmm 

jffilEBfH'JXSB:. MfB^x-A^ U-AftXS3^ y £ 30 
^-^■;K3®?l@^-r-5H^X@ft-^*-> itufe^^ 
7 1 -^'JW©^:#SttMiE'>x-A7U-A«kD^#< b 
fedi it 5¥i#St©SM. 
[11*31 5] B#ai75S4©3SV»m#-3nK* 

->>^-^ft^bT^#±tf^^<ht«i:D, S9E*» 
frSBfeWIEfitt^-y** fcHfc 0 ^i"® 9 LXgftJg 
l^4j2:i:*«r«i:-«-***#S«©»j63&». 40 

[0 0 0 1] 

-5„ ^^gfiwaaiSxgki^iT, mc*^**^/* 
sntui-Ait ^(Djp^ftM^-rsfcfen^^-f > 



4* IB 2000-306875 
2 

[0 0 0 2] jfi^, *»#g«©^jltt*!fi]±-r«»fc«> 

^pgo^x-A^fffl^nttxi^. sfc, ic 

-£©#^x-ACDjy#-ftf§< L&<Tttfc&& 
ti„ It, r>x-7N©^-eA*>yft^L.Tb^'5Vi 

U Sx-Afl^Pg-ffc. J?*-©M^St/A>y^#^ 
x— Att, Bfl8C*t 5 T!>i- A^fijn^SS^ftii 

[ 0 0 0 3] ^□gfflfx-A$^'7-f>T-f 
>^-r*IS. ">x-A©JP*fcJ:2 0 0 Mmgg^WT 

sfc«>, d^-r >^Kftox— A*<sijn*«i*tt 

[0 0 0 4] LfciJbT, ^P&TJLOJPSOftt^x 
[0 0 0 5] 

017iS0 6ftffl^TUiBJ-r^. S»©«t5lC, 
£H©SliSXg«, >-J^ >^Ilt^ ->>i7* 

Igt^TV^. ^'5^ >f ^ >^IlT1i- £x 

-f>iO tffr&JbtU ^x— Afcti3rJ£©JPS t^n^c 

y-r -> > ^x@t? n ^x-aml y-r -> > vwftts. 
ion. i^o^i^y^fflsni. 
[0006] @nt ^-<->>^x@t^'7-r>7 ; 'r> 

n^>^*^r*Ttt, OT^iai»**?gfiK$nfc^x— Aic 

«H5 t -^ , *JttD#W C^y^S 1 0) , ^x-A© 

nm^if^^ yf^ >?is uf^ys 1 2) , »^x- 
a ft mm i,xfr 6 y-r -> > ^ x - ^° t as o # w x 

7*sh) . •7x-y\ftM#J^e.^->>^T-5 U 

T-^S 1 6) o 
[0 0 0 7] 0211 mi IZTK-t&m'r-ZfJ&Qmi. 

m (*^yy's i o) &mwtz>rctf><DmT°&z>. g3 
«, si ic^T^^-r >^*xis Ut-^si 

2) ftiftBj-t5fcfe©HTafe-5. 04H 0 l 
-r-»^x-^Jj0^^XS Uxyy'SH) ftl^BJ 
-T-2>fc«6©ElT*^o 0511 0 1 l:*t^'f-»yi 
S Uf'^S 1 6) SRWt5t»OBT*5. 
[0 0 0 8] >^ft49z-Al 0©« 

2 fC^Sn-5J:5K, 'Ji-AlOcD^IIcM^nT 
irs*lElBS*«aTSfc»t-» ^x— ai o©S®(;-ffi® 
^-^1 2^flAe.n-5. L/T, vi-AlOH, «|g 



( 3 ) 

3 

7—zn 2£^bTX£5fvy£x--7>±c©§iH£ 
*©a®i:»*«^» (uv) a^si©«*ffl**a**^ 

[0 0 0 9] ^7-f>f^>^lStH 0 3iC^-r^ 

-f>5^>£*U tfx— ai 0©JP2£3r5£©ff3*T 

©;>££:* Lfc^x — Al 0#*JgJ5E£nS. 
[0 0 10] JdR©^5-f>5 i ^>^XS3fif«H7-r* 

-»/7r-y2 oc&Dtttt&tis. y-fy^r-^ 

i«*anT*»6. -Ji-AlOU. ±»©*#ffllK:J: 20 

[0 0 1 1] BI5C7iN-rJ:-5K^ 
?x-Al Oft, ^-»yV-2 2ftfflV>T^'» 

i/^n-So ^.-^i/te^x— a i o ©ssi-t^ees*! 
i i ca-Sflsns. 

[0012] 

1^3 ±»©«£*©*ttT? 30 

nS©T?, 6ffl'JIIl:i0^x-/M 0©— BR#K**l> 
r> x -Al 0©JP£^M'>LT2 0 0 nmfiTFfcfc* 

>^P5K?xw\©tm#S8£-rsffi:ntf«**. # 

C 5i-A 1 5 0 jimST^^'f >f ^ > 

fc, A>:/tt€^x-A©*§<&te> /t>:/**&ett£fc 

[0 0 13] ±JS<Ofi£*ffl**feT?tt' i5f£©J?2 

^x-A10*^7'f>T^>l'bfctl- 

ai oii«if-^i 2*««*«*nTK3i*na. -r& 

x-Al 0*^I»6^'»^t5fc*^< Ox- 

ai oi»o»±l^m^-»^T-^2 oi: 



#12000-306875 
4 

[0 0 14] tI5^. Oi-AlOl07-f>T^> 

iW«3n*£. B6l:StJ:5i:fi-/M OfcED** 

;/2 0*S©Sx-Al 0©«*KM1MI 
HTS1") fgfct^i^tf^. 6-f >5P-7x-A£ 
jj$ 2 0 0 /imST^^ >5*-f >^bfc±J^{'«> ft 
2cm©£D (H=2cm) *Tc. 8^> 

^-7x— A£JP£ 2 0 0 MmST^^-r >5V >-?lstc 
m£r\z\t, mScmOKK) (H=3cm) #5fi£"T*. 

[0015] :oj:5Wx-ai ocst)**58^i-* 
t, dj-ai o^iiiEirA>h*u>^-rs-t^fflits 

^i:^x-a i o ©wna^B-r* t^?mm&&v 

st*«at4Bc Bi#si)atf7;i/-y» Kofi 

wt-r*. 
[ooi6] • 

[M^^t'Sfcfe©*©]. ±?e©HSte, ^I'M^ 

Tjt^fig $ nfc*® t k*® © #i© w® t €r ^-r § c 

x-Afcfll ^Tfl^lSSiti^Sftffifi 
JST*oT, KffE^x-AO^ffiKfttt^-^SrlAO 
tttt TlA D ttttXS t > mtt x-Ai(]g 

©7c#v^ox— A7W ajwsbbkrw- &n^-f-» 

^ _ y^tflfe^x - A * ttr3E«« x - :7" £ L Tli 0 
tftt* 7 U- AIR 0 ftltlS £ . ME^W is>t?"r-7° 

tcKris«>x-A*»iibf?nt&nfctti8t?, suffix x -a 

©«iS*WB'J-r*W»JXSt. WIBWfflXS*«**7Lfc 
WfB^-f 5/>^?-:/K:*lEtf x-AtfJUiOtttt 

[0 0 17] g=fc, fl|3jfljl2IE*©$B9!tt, I»*S1IE 

*rt»«(bS!©«i*adfc ± 0 WIB^ x-A CM 0 tttt 6 
n, flTjfB^W S/>^l8»7«tfWIB*ii*S0C»U"C* 

[0 0 18] *fc, lff^S3te®©f8BJ«, W*K1* 
fctt 2 85®©¥^SS©®iS7j?iC43^T, ffllB^ 

u ^■©KS^{;S^^'f-v>^«^^-r5-t 

a, »*3B i /is 3 © o %^nft~-mm£<D*m&m 
mom^mz^x, wBEwrnxstt, htibsx-a 

:7i/-A£S£^^x-7>K©3IH?rr3[i£x 



( 4 ) 

5 

[0019] *&, If 5 IBtt©fSW^ M$g 1 7^ 
*V»T, f8IB^5'>*Xg#*7Ufc«»~ *5I## 

[0020] ±Eo#?a». *©±5icffffl-rs. w 

-^i^l:Mt5. Ifcibt, WBJEHOx— Ale 
[0 0 2 1 ] WHSWITTSt. C7x-A*»^-> 

a*> & y^r -> > ify—zrBLnmiy— zfzmifi-r z. t *s 

<^->>^fr^nSo UfttfoT, »*©*v>£x 30 

-y \© e d c s a-r a £ x-y v©«fta*£ c a - 1 »*s 
[0 0 2 2] ±M©±?^ »#sii©BW*<kn«, 

If 2 ±ntf, ^ -»^XS*«*Tbfc« 

a£ g£ let y Wt z. t tfit # a . 
[0 0 2 3] W*^3E«©36WH«J:n«, #4 

fcj;0, Ox-A©@i&^$£nx^&^ffi CTttto 
•6 WIS) fr&^-f S/^SrfrfrSUfca^flBfcft 5 - - 



4#Hfl 2000-30687 5 

.6 

O K tt, Wfi'JXS <t *W -»^*XfI £ ©IHT* x-A© 
[0 0 2 4] TstJ-ilH >±J'«T;P5-^A^T' 
S*P £ bT* * 7 'f ^ 7 'f > SrKfiS-T * - £ a . 

Xtt5W^n§©T\ UT£x-A©#iE 

0 , WB'J Xg t -> > ^*XfM t © IB] © * x - A © A > 
[0 0 2 5] *3R9I4lB*©5BWC*ntf, *>x-A7 

u-AK^iH^t-afcfe©*^^^'^^ 7 ^— :/;wa, £ 
[0 0 2 6] jek» w*^5i5«©fe^»-«fcna, ^*-r 

X, «5l«»XHK:«fcD*##M*«»l'***& a ' fei » 

[0 0 2 7] 

X@Et*lcBJ0J-rs. B7I4, *^B^©-*M^J(Cct 
6ijt«#S«'o»ifi*ffife*"rxSBT?»a..H. *5E 

iti»'«ii-r*xs»-ou»TRWb. ffi©aaiiis©i» 

[0 0 2 8] ***«l3«4**#S«fflHifi*i*"P 
tt, @7C*tJ:5i:. filtt^-^WO^^xe (7f 
,^S2 0) , 7l/-A3JD{^^Xg (7>x-y7°S2 
2) , IJFBiJXS (Xt^S2 4) , 

Uf«;^S2 6) R^^^lO^bXS 
S2 8) ±iB©#XSS»aBH 



7 

[0 0 2 9] 0 814, ffW^-^IAtJttttlS C^^f 
^S2 0) Rtf7U-ABt9tt»tXS (^^-^7°S2 
2) £1^1" •g.fc^EIT&So Cx-/\3 0l:tt, ^ 

2 0) Rtf7U-ixBlD#^Xa U5^7S 2 2) 
fi. SJfiJXa Uf-7 7"S2 4) ©WitbTHl 

©TttJtK. y'J3>, #y£At*S® 

*fctt'J^Af^Hb (LI 'Tad ) 

[0 0 3 0 ] £?\ riT-7lfiD#M Uxv? 
S 2 0) KiSt^T, ^x-A©S® (Ih3S£^J&®) 

©*fi*3J K ct D ? 3 2 x - A K & 0 17 6 

O , ifi©Mtt3 0~4 0/imT*l.. 
[0 0 3 13 *1:. 7U-AJ*D#ttXg Uf'^S 

2 2) K^T, fi!«f-^3 2#KDWt6nftfi 

-a 3 ott, ^x-/\7WA3 4jr®o#ite.nfe^* 

-f-»^f-73 6i:lit)#^6ti5. y-('»ify L - 
*5D, 9i-A3 0S«!3f*»t5SCtt«ifa*«*a 

off3ti*U2 o umt?*s. ^©#t*»lf'«t 0 V £x- 

/\3 0«{SH^-^3 2^UT^-»^f-7'3 6 

km d fatten*. ^i-A3oce»f- 

73 2 Dfatt 6 n, f©<Sif-7" 3 2 ifi?^ is > 

if^--Zf 3 fatten*. l/fc^^T, 

T«. 7i-A3 0©|® (lUSS^®) J4«Ht l -^' 

3 7i-A3 oroWffi^x^ft^xi^ 

4fc]»0{*tt6nfc:«, WB'JIS (7T77"S2 4) *« 

[0 0 3 2 ] B9I1 fiffmxS&K^-rSfc*©^* 
fifffiiJXS Uf7^S2 4) I^W, 7i-A3 
0#lt)#Wenfc[>x-7\7l/-A3 411 I^ft 

5„ n^^vi>7—^)V<D±^^\t.. 7x-A7^ 
A3 4«fcD*#^ffitStlT*5D, ^<v>^x-7° 

mfeznz. LfcibT, ^W->>^-7'3 2i;aiD 
#^5)tl7c^x-A3 0 fe. jft^-v vZy— 7)V±\Z 



5) &M 2000-30 6 875 

8 

HS$n-5„ Ifc^oT, 7i-A3 OIZM^VV? 
A7WA3 4«fct)*#lr>fc*, ^i-A7l/-A3 4 

fc^ft-^f-7^±i:^LT^^n^= 

X, y^T— ^JU±CHJ£Snfc^x-^3 0 

[0 0 3 3 ] 7i-A3 OtfJlg?-* viff— ^)V±.\Z 

io 3 8 (^ja«^-v ; &> K*-f-;W Kcko^x-A© 

#Ht£#JXtt, £x— A©JPS*#?J6 0 0 

K*l»T, 9x-A3 0!t fi«f-^3 2S^'f-> 
>#t~73 6^LTXSftyi'f-7'JHi:lt 
«lf-7°3 2R^V-»^T-73 
6l:at3nfctttlffllt). 7x-A3 0t*Sft 

^-y 3 2 . ^ 3 6 srxttjapsws*^ -y 

20 ->a XDSSJ&UfcU SFB'JX*3 8 fcliSH^fftttff 

m^PISTfeofc^x— A 3 0 ©jp££:, »50 p.m\Z 

[0 0 3 4] _tj£©WiJIg (7T7 7S 2 4) t&^T 
f^i, *l:^-»^Ig (7T77S2 6) j&^Jg 
Stl4. #*fi£0!lXtt, Wfi'JXg*lfc7L-fc£x— A3. 
0tt^->>2f£« (B^iTf) fc*3l$ns**» ^x 

•»^gi©I^t-^T-7>±l:il$n^. * 

30 fc, wm^W(Dn^yy?^-7*Mzmfe2nfci£$. 
n^'r y^7—zr)vz:ty^ zs>tf^\z&mnT% 

in. tifni:l/5. £ x— A 3 0 H^ff^— y 3 2 S. 

#4 -> >^n t a*tt e> . 

[0 0 3 5] 010 RtfH 1 1 tt^W ^>ifX®&mW 

6) t«. 5t-r^ ->>^s«tiett&nTv»*#^» 

5b/740$fflK >i7x— A3 Offl^-f ->>f(SCfli*1* 

[0 0 3 6] ^5C, >^XSTttliI«5 

f-TZTztt), 9i-A3 OCHSS^^ffitJ&TfCbT^ 
X-A71/-A 3 4CJRDf*it*!6MI* t **. ioT, 

otMZ H. WB'JXg <h v > ^Ig t fflBlT •> x - 
A3 0©Wi0ftttrflI*€r±TS4ES**;:tt**. - 
50 n», «jtXg»*»*»-r*:ttTfc<, -)x-A3 0^ 



( 6 ) 

9 

a>fu yfwzmnTL^oti^mmnmm^te 

So 

[0037] *mmwr\z> m*m*$\m?zzt\z£ 
-racta^Jt&tfe*- iot. waists 10 

#&<&D> A>FU>^©f x-A3 0©«n©W 
[0 0 3 8] _hfB£Dct5H7. ^7 7^^*7^ >f£tt©tt3» 

wan*, ntou>s7Jw^-f-»^* s fTton*. 20 

[0 0 3 9] ±i®^-»^Ii (T^^S 2 6) 

2 8) 5&»*l«Sns. 01 3tt, ^v^BlD 

m«t«. i:©«fK!»i*an*uv3tttt. ^x-a3o 

' (Wf ^7*3 0A) *««^— ^3 2l:lil5#in 
tf, 2 OOmj/ctfSJU) iSnTHS. £©U 3( 

BMtU -RB^-^S 2 Wi-/\3 0 {*m&3-v7 

3 OA) tClHfl)tt«*tt'ffiTt5. 

[0 0 4 0]1^T, il3l^ti5t- f»7 
7° 3 0A$Klfi»ft (A+rL-A- \>*ji?7VT> 

4 6A C/D-7*) **fLT*3!)> :©K>46A^ 

-r ->>^-7°3 2 ©im^w uteris, ^nici; 

9, ^jg-fr^y 7"3 0 AOTt:*5^-»^T- 7°3 4 

!ft§l«j$XA4 4**±*^3l*-ttf &*T, 

^3 0 Attff«f-^3 2*6^C«it5. ««7" 

-7° 3 2 ££x-A3 0 fc©m©*5»3W». **WB»b 

^y>^f-7*3 6fc«Dtt^&J§;Si&*. L ^ 
,T, ffiIr-^3 2S*i»#3 1 y^3 0A^e»fiJ^1" 
Igtt^HfcfcS. «f-^3 2Wx-^3 0tO 



2000-306875 

10 

#73 £ , ~> > i 7 *^- 7° 3 6 £ - 7° 3 2 <h © [B] 

Ho 

[0 0 4 1 ] ±S©±5i:3!0^$nfc*i#f'^3 
[0 0 4 2] 

ns«i*«icRjfr2»-t**-p*' j.-^x-a©j?2 

», M^©J»*©^H'7x-A75^^->>^-y 
*<"C#S. Z\<Dfci£>* JP*©|»V»£x — A©S«3»C®H 

w B'Jxe«pR^ wH'Jxg t -> > t © n ©a 

[0 0 4 3] BI*9l2 036WK:J:n«. ^-f->>;7Xg 
y-f -»^XSK145V5T, >7x-AOfSA^M^S: 

Bait ^©RW^Kia^*^ -»^tt«*R«w* 

£ t «fc 0 . WB'JXS t ^ » ^Xg t © MTf x- 
A©±T*S<ES^S^*^< 0 > WB'JXS ty-f 
->>/7*Xgi©W©7x— A©A> F U.>yi-®HT-5 

answers;: a. K3txs©»<t 

[0 0 4 4] »*J14 853S©l8WtJ:n«, fx-A7 

<?i-A7 o**^ft t ansfc*. ^x- 

A7l/-Artl:fiit5'7x-All *©±lBA«*ffi5: 
7x-ABfffllSStf^ (3430^X^551 L 

[0 0 4 5] Hfc. tt*«5IE*058WCJ:na. ^ 

u . - n^^JS^ss^ftis^-^ e. # o 
3 tan ^©^w^sBwajt^fe©— ws^fig 



11 

[0 3] 01tSt^>f^^Ii^W?»Z: 

[04] lif:st^-»^f-^^ttil4.i- 
[0 5] 0ic*-r^-»^xs&KWi-5fc*©0 
[0 6] «*0*i»#s«©jsijat*s©raHjas:«iwr io 

[0 7] *5EW©-*lfi«»wJ:5¥i»#S«©»jt*fe 
[0 8 ] 0 7 EStftlr-^ 0 ttttlg&tf 7 lx- 

[0 9 ] 0 7 i3s-rfifBuxss«wr*fcft©H"e* 
% i o ] 07 \z.7ht&4 is>{fxmzmw?z>rz&<D 

0 (-t05 1) T?&5. 



2 0 0 0 - 3 0 6 8 7 5 

12 

[011] @ 7 CSt^ J/>^ie*Rit5fe»© 

0 (-f-©2) 

[012] 0 7II*1-^7^mO^LX8?:mBJ-rSfc 
&<D0 (-t<0 1 > TS^o 
[013] i7HStf-y^l3^tIi™i-5fc 

#)<D0 (-£-© 2) 

3 o «7x— a 

3 oa ^m&^vzf 

3 2 «ISx-^ 

3 4 >)i-A7l/-A 

3 6 ^-r->>^x-7" 

3 8 WPS'JI* 

4 0 **Mfc#*5 

42 ^*-r-»^v- 

4 4 !R3l«JtXA 
4 6 ^±tfSfi 
4 6A t!> 



[01] 
1 

I *5-f VT^vyiB 



1 ^ 



1 



10 Oi- 

; 



[04] 



[03] 



20 n-»?7-7 



I I I I I I I I 

(»3I) 



mm 2000-306875 



[05] 



r nnnnnr 



[07] 



1 £i? 

7U— MRUMttXg I 



[06] 




6 M> 7 



[010] 



/ 30-51 



-}i-/«.7U-A34 




j 1 I 1 1 I J I I i 



#112 0 0 0 - 3 0 6 8 7 5 



31 2] 



ernes* •> > fis * aw* 4 1 »mia <z>2) 




— g 



30A¥3Stts^-v7 34 



1 1 



32 



[013] ' 

I 

nnnnpo^ an X 



**? F*-A«M» 5F031 CA02 DA13 HA13 JA06 MA22 



